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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC-DC converter capable 
of utilizing a current supply capability to a maximum limit while 
stably operating an AC adapter having a different current supply 
capability. 

SOLUTION: The DC-DC converter comprises a power supply circuit 



2 for supplying an inner power Voutl to an internal circuit, a 
charging circuit 23 for supplying a charging current 12 to a battery 
BT, and a control circuit 2. A charging voltage controller 24 
compares a charging voltage Vout2 with a threshold value, and 
controls a charging current 12 based on its comparison result. A 
charging current controller 25 compares the current 12 with a 
threshold value and controls the current 12 based on its comparison 
result. A differential charge controller 26 compares an output 
current Io of a DC power source Vin with a threshold value and 
controls the current 12 based on its comparison result. A dynamic 
charging controller 27 compares a DC power Vin with a threshold 
value and controls the current 12 based on its comparison result. 
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2*a»f5. 3t«mSt*!]W^2 5tt> MSB 

io *miaigS2 a^s/ty-^u-BTKwie^ns^mes 
mm i 2£*nrr*. mm^mum^ 2 6 a. mibis 

ftt«MV i n*»6©U*««[ I o£b*H«£Jfc*fcU 

*©jt«is*catJ«r»T«»E*««« i 2 

IftW^llSdffllgB 2 7tt. mlteitgit®agV i n0>tt2j«|£ 

SflK I 2 &ffl'ftT2>. 
[0 0 5 4] 

[««©**©»*] i2tt, C 

20 fflfiSlMl/fcDC-DC3>A'-^©i-(!!)^il 

[0 0 5 5] MfSSg— C9fi£3fc0tjw$!l 

WlHlgS2©*^^-gBSHbfcfeco-ra&0. ffi<z>l3— « 

mmm®& 1 0 «. we»— ©tsE*«tra*t?»o, * 

[0 0 5 6] ^-C9«at^tti|elK9S^-»MSEEii 

30 woEsi iwt. m?m-^mmtmmx$>o, m-e> 

«&M**A:ft£n-5. 
[0 0 5 7] *LT. ^-(Om«t^miiISS9&t/m-<0 

V»T*«««I 2*«»T**««*«!»*ibT»ff 

n. 

[0 0 5 8] 2&H©l£«ffiJ8"II|5|BS 1 2 ©gfiA^W 
tctt, WB»— H*K. 2t«*JEEVout2d*A 

*sns. ^Ho^sffiiffiiiigs 1 2«. 2 

[0 0 5 9] AC7^4©Ui*Sm flHBIB=© 
fE*«£B*IC, JgtriR3, R4^lt^7>KGN 

KN111 nya<Dmnmmii&®& 1 6 ©#s«5A*«s^ 
[0060] itaieigeg»M«Jiii<Bi5i8S 1 6 ©SKA* 

SS^Ctt. £*PSEEVref4a*A*£ni. WfBfittR 1 
OJgetffltt. ^§fiC0AC7y^4*^fflbfe«i:#. 

50 ^omtimmi ot)mft±.mmp ltfmizm-tzt. m 
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-<Dmmmmm^8Rum-<Dmm^mmmmi o©»j 

[0 0 6 1] Z.<D£o\Zffif$.2ntcDC-DC? 

[0 0 6 2] 3fcmmj£Vout2ttSgH©Mmffiti'l8 
IHSSl 2«ftf^tcj;0. #HEfE£0!l&HtiElCft!ffV£tt 

05IC*5tiT. Altt^lroAC7^C9tlj* 
«JE-ta*ttSit#tt^^L.. A2«/jN^»»ACT^y 

[oo 6 33 *m®ac7^^ 4&mmvtcvtm 

«r»TJB— WHflit&miHlBS 8 OfflM^SG 2 ©^EE I"* 

[0 0 6 4] tsi, sg— (Dmmizmmm& i o©ai* 

i^SGSfflSffl/^iTl/. Ti-f-fSIl^ 
SG1CLK;K5WS<&«. ^©ssm. X-fy 

an 2ism'>tz>. «ot\ tH^mati ottA^»©A 
4 coid^±Effl p 4 ^m^u^mm-ntmts 

[0 0 6 5] CWJcSfrfifetCiD. JKttRl. »-© 
«tt4ftU@S^;&tf&=<z>g«EJ8ttlEllgl Ott. 
i©AC7^j'4**JBl/fci*. g|f£±KffiP4tt 

[0 0 6 6] /Jv^a»AC7^^4<&d6fflbfct#, 

2 AWfflZft&z. titter. 

[0 0 6 7] f LT, /|^l©AC7y7"^4*^S8 
7yy?0>Hifi:J:IBfiP 5&jB*.«ttift«ttI ojWH2i 
AC7^ 4 ©IBA*Ei4»ftTt*. T-5 
i, flHa©««ffi*«|irKl 6 0ffl*«£E*tftTU. X 

3.-7-4 mwm'^sG i ©l ^^;i/©«ra*t®<*:*. 
[0068] Mt®AC7^4}i t mmmtsmij 

£jS*fcffl^m^£fflAT5^©ffl2jSEEST$H4© 

P5&jB*«tti;bfMftI o#tttlft;*n«£&K:tt. 3feS 
MM 2£ig'>S-a-T. U1*«85I o§rffi*lcM'>$-a- 

[0 0 6 9] Z.V>&ol3.Wimz&.K) . JgfctR3, R4. 
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^Eg©M«ffiJt4SlHl^ 1 6 tt. AC7^y^4CDa8ft« 

[0 0 7 0] ±fB©=fc5K:#tj5£3nfcDC-DC=l>A 

(1) «tftR2 0P5«i : FIH«JEK:a^<*-©«i««HJ 
ESS 9 Kim- ©H«EE*i4IlHlg& 1 l©»fffc«t0. jfc 

[0071] (2) it.mmi£voumzm-3<m=<Dmm 

10 EiMffiSKSl 2©ftteK:«fcD. 3t*mffiVout2*-«{C 

(3) Ml©AC7y^$ffifflLfct^. 
3ifflgB©fl)fetCJ:9, oStt#±IS«P4Bl 

W*«*S@^.&«*m**HF±bT. AC7y7*^© 

[0 0 7 2] (4) 'htiOAC7y7'^4fffiLfci 
»to5fe«§!l»IB©»fHc,J;9, ACT^7 p ^©«ffi 
20 #M&tt**»*l8SfflLfcaa*«n o£ffl*-rSi:£ 

(Sg-©*S&©^) H3I4. m-amffiVMWi&Tsi 

»- ©itifclllgS 17, 18 Rtfy y ^EgS 1 9 *ftl*. 
fcfc©T&-5. 

[0 0 7 3] -Tfefc-fe. SgG3©MmJEEii<IIIIK 1 6 ©ffl 
M^SG9H PWMJtitlHJSS 1 3fCfcb*^tl-5t<»: 
%>lC, JB-OJtttl@IB5l 7 WRfeA^Jffl^ ICA^Sn 
*. mrfSSg-©lt|SElHlSS 1 7©^SfeA*«^fc«, * 
30 Zg^ffiVref 5*^*3*1-5. fit. %— ©it&iggS 1 
7 ttaHH©M«EEiit@|aI88 1 6 Wtb^jfl^ S G 9 ©«EE 
W*W2i*aSMEEVref5J:Dtt<ttT>&l3. Hl-^JU© 

M^wt^ffBKi 9 ©-fey Mi^sciiMrrs. 

[0 0 7 4] «=0£«E4HBI§IIS 1 2©tB^SG 

6«, pwMittfcieig&i 3\zm^^n^>tthiz, me 

JB-OttttiaiS 1 8©#K(EAA«fl:tt, *fiEV 
ref6^A*^n-5. fbT. !f§=©J*iR|5]g8 1 8 ttSgH 

©g*jEifHis8& i 2©ai*i^sG6ffliE^w 

40 g?P«EE V re f6<£D H U^JU©ai*m^* 

l»B9y^HI&2 0©U-fey biffi? R {Cffi^-TS. 

[0 0 7 5] flMB^v^BKtt. tyhifSCHK 
;U©ff^dtA*sn^<h. HK*flB*WQtlB* 
L. U-fey h^R»CHl^;l/©«*ta*A*j£n*£. 

[0 0 7 6] »E7yfHISl 9©m^«^QttX-f y 
rP@S8 2 OK A*J 3*1-5. WIBA-f y9-&»2 Ott. 15 
SBy y^HKl 9*^LW©|im^$n5i. 
S^«ffiVrefl*^-©M«EEli<alHlKl 0©*SfeA 
50 A^CAAU. irffi^ yy^lHlgSl 9 i^Hl/^KOl 
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[0 0 7 7] B(lfBg*P«l£Vren«, fflfBg!-»3l;&6tf> 
^Sit^-mmT*^. H9fBS!pmffiVref7ttSipmffi 
Vrefli;0<£*EET-&-pT, |g-W«tSt&aj|51&& 8 
JB— ©J6«Eit«iatt 1 0 MiAC7y^4^ 

[0 0 7 8] ±IBrock5IC^^nfcDC-DC3>A* 

^;nc^^n-5cDT. sg— «Mm/£iiii©iHi?s 1 o \z 

tt. X-f v r®&2 0£:frUTg*fS«EE V re fl##l&$ 

[0 0 7 9] COl^lTMl© A C7^4**ffl 
T-SS^Ktt. m-©«tft^Hi|5I?S8Ryt^-©^«JI 

WWBiLTlffl/, B6fcjSTJ:3fc. tHAttift I 
ott»f^±|RttP4*iB*a:^ieHTIWfl|*n*. 
[0 0 8 0] f l/T. 3ES^EVout2*t±#LTm=® 

TL. a*P«fl£Vref6J:0tt<a:*a:. M|-ODifct5t|B]8§ 
lSrofflM^Hl/^iat), 77f@Kl9©ffl 

[0 0 8 1] foT, ±m*0>ACT?-?9 4&QimT 
tt. )IS-Oit«£JMIiaB 1 0««**iOAC7^ 

-r-5^i:«^:<. m~commcommtmwz. me\zB 

[0 0 8 2] COttJBT. S6(C*TJ:3»C. HiTjSSit 
I o^g7^0»MiP 5 AC 

ry?? 4v>mtini£v i n^ETit, y-h-Ni© 

[0 0 8 3] tSt, ^B3W^«JEiii|iI5lK 1 6 0ffl^J 

®<ftoT. fg-oittfcisigs i 7#>e>Hi^;i/cc>aj*fi 

[0 0 8 4] |g— £>J*$tleIS§ 1 7fr£>(DHl"<)l><DmJ] 

mn\zm^r. ?v^®mi 9d^Hu^;Kow7jm 

[0 0 8 5] ^-©MSJEli*S[HlK 1 0 WfflTJ 

ff^SG3©«JIU^;i/*t<gTL. PWMJt|&|Hl88 1 3 

tt-ewui^m^s g 3 K*^T»frr-5ttag 

fut, ^©fflTJ^SGStca^TX-f .y^>y^• 
7>vX:$' 3<D;*->lt?rRiJ;iWI*t£n, 0 6 K B 3 trSc-T 



(7) &ffl2 001-352750 

12 

[0086] c©*s«. ftmnmi 2»>lt. 

I 2 ©±fEMfct< J;-5«atfit I b 3 

BT©***t«ltt*n. 4>#T3t««EEVout2#j5r$£« 
B=3:T±#T*<!:. ^HWM«EEJt<HlHlgS 1 2©ffl*« 
BE S G 6 <DM1£ V *Vl>1fi&mnBE. Vref6«t0fi<*C 
5. 

[0 0 8 7] nt, ^-©JtUsEIK 1 8*e.HI/^ 
OOT««HI*Sn. 5y?H»l 9©(tlMWLI/ 
10 ^iSot. X-fs^HIS 2 0 6ft, IS— <Z> 

M«B=it^ieigs i o izmmm&vief i tfew&snstt 

[0 0 8 8] ±EO J; 5 fcl^S ttfcD C - D C 3 >A 
miB»-©*M5<D»JBi:H«&«5flI3&*K:ao 

(1) *Si©A C 7 * 4 Sftfflt 4*^. 
*«IWI«-CAC7^^4 0HJ**£EV i n©<g;T£& 
fflbfefttt, **PteVrefl£g*jffj|;;»*PSffiVref7 

20 CfctfTS*. tol, til^mjEV i n <Z><gT£&ffl L 
/hS I 2t/t7T'J-BT**iL 
SWrtCiD, AC7y^4*SS?3tLT»ffS-tt- 

(m=v>$iM<D&m) i4n 
£m&mmm&i o\z&m-?z>mmmi£&. m-nmm 

©»«£PI*fc*qMtEEVren©*i:U ^-(D^®1E 
ii«g[3S8l licit X-f?fH»2 l^Lt. 
J£Vref2, Vref8m»1*nd>£{J«&pJfg£: 1/T^6. 
30 [0 0 8 9] WEX<y^0»2 ltt. MB»=:©*JS 

<om&t.mmte7 v^mte i 9 <Dtatim^Q\z^^x 

Q#Hl"<;i/£;S:-S<h. £«P®EVref8£Sgz:0>i£®ffi 

9<DttitimnQ&Ll"<)l'£ts:2>t. S*P«EEVref2£ 
m-©^SEEli6l5lgS 1 1 ®^R«KA*SS^»CA^-r 
-5. 

[0090] mies*«mvref2«, jtfriaM£-.&tfm- 

0%;Kai*aB&H--«EE-?&«. WIB*«P«JEVref8 
40 «, **f|£EVref2«fcDffi«JEEK:aa:JtSn, A^f'J- 
BT©3te««»EI 2«M4>£-Br«fc«>0>£WtJET& 
-5. -5-UT. ±fB£W©#tfifctt. wimm-<D$£Mnwm 

[0 0 9 1] ±fB©<fc-5lC«(K$nfcDC-DCn>A* 
-^Tte. ^s^HIS 1 9 ©liJ2){i*tQ©«!J»iffiteL 

tt. X-f y^M&2 1 *^LT**«ffiVref2«»«lftS 

[0 0 9 2] COtt»T*SICAC7^ 4 
50 -rS«^Ctt, Sg-©^8it&tHls]K8RtXSiS-©^mffi 



(8) 

13 

JtHiiBiB i o b. mm^-(onm^mmiimmumm^t 

[0 0 9 3] tbT. 3fcmmffiVout2#*±#bTfgH© 

1 8©ffl*>{i^#Hb^;P£&0, ^y^Uggl 9©HJ 
[0 0 9 4] fot, ^t©AC7^4^ffl-r 

-2>^tc«. ffiifB^-a)Siig»^t(^«ltc®jf^-r-5<, 10 

0C»*«£EVref8«*A**nrir»*ttlBT? 

«. m-v>mmv>Mmiiw\m\~, H7CB2Tst*t 
[0095] cottsn?. 07 £?\z. mttmm. 

I otfSRT^^eDftffUilBttP 5Sr@A-5t. AC 

[0 0 9 6] -TSt, SgBSCD^SEJilSlHlgS 1 6<7>tH2l 
©^SG9©mEEl^;ioWlSTU **P«/£Vref5<i:9 20 

[0 0 9 7] ©ittStESS 1 7*^©HV"^;KZ>a* 
fi^icSo'^T. yy^m&i 9*^Hl"<;KZ)ai*{i 

s§2 lWAsn, ^-©MmffiitiPiiHiss i ICRS 

[0 0 9 8] fg-©M«ffiJt4s|5]g§ 1 lOWrt 

ItSG5fflSffMMiTL.. PWMJti<lHlK 1 3 

iz^nmumns g 5 K*cH>T.»frr 30 
[0099] &zz<DmnE.mmmt& 1 1 cat 

«|l«EEVref8*««|&*n*JltlC«t0. 0 7»CB4T*tk 

T, *S &3fett«SitfC<fc — BT a&ttflMe 

Sn. ^»««T*m«£EV0Bt2*«BrS«ffi*T±#r* 
t. ^H©^«EEJi$SI5lK 1 2©fcH;fjmjESG6©«JE 40 
U^**Sqs«ffiVref 6 «t 0 {£< ft*. 

[oioo] -rst, m— ©tfctfcEiB l 8*^Hi^^;i/ 

"CJWi&oT. Xf**HJg82 l*«fflSA5n. ^-O 
M«ffili$S|nIK 1 lK£tp«EVref2ftnRtt£n«ftlB 

[0 10 1] ± IE CD J; v iZffiffcZtlfcDC - D C n >A* 

(i) /jN§fi©ACTy7 , 5'4<&<5effl-r-5^-&. so 
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tttttttfTACT^T^OttiftttEEV i n©IT4« 
fcHbfc&te. Sm^ffiVref 2 «gMtt££lpmEVref 

8ic«b#at, jfc«m«j«wfflig&T*«s»j i 2 siwwr 

Sot, ttlfttEEV i n©<g;T£«itB 
bfc«tt. 4v£ft%MKl 2T-A7fU-BT^f 

[0 10 2] (2) Hi*«ffiV i n©fl£T£&WLfc& 
©3fc*mt5tl o©gAMtt, S4i«EVref8t:J:0ai[ 

(#El) ifi«E«aROA*fc:*^t»T. rtgBleJ&lCrt 

DC3>;wr*oT. ifflB*!lffllHl!8tt, 

-3\,*XW< v J- U — <0*«««S«wr «3SS*«EWW 
35 £ . NBMRR» S A* yfij- ic $ *i* 

«**iw»-r*3fe««aE«i»*t. MEasttsow* 

s#iit5DC-Dca>;w. (i) 

(#B2) ffiB£»ftttffl«l&te. H&-5*££©A 

U WB«lW*SSdl|lg|5tt, i»BAa«E«SrJ£0>b# 
^*tit*-r*iltKJ:0. ISiA;>Jliffi©{£T£&ttSb 

fc^mffl^^Hi^-r^A^ftffi^wgst. saBA^^ffi 
*m«o*m«*»cai^^T. mrB*«S8f£*«^$-e- 

a«»«#*lttB*«liIKHCffiA-r*Hl**i:*6*i« 
(2) 

(#13 3) WEA*m«£^mg5«. fl&£Aft«E*t&' 

€ ^tf S0B*f Afc C i: * 5 2 12f 

ODC-DC3>A— ^. (3) 

«©«wi«^»c*^v»t, HdB*m*s!t4^ai-rsb^ 

< b§r <r>tt£SSK«flM.ft:c <h sftfR 

tt-5»*S2!3i©DC-DC3>A-?. (4) 
(#B5) ffiEL&trMMEKStttt. L«V>ttlT 

atJV>T«5!r S l3KT«fi£ b d t i f 

S3$fcB4fBi©DC-DC3>/W. (5) 
(#12 6) W#*17bS5©^m*>lcE«0>1fflE«l 
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w Hiss £ i ? y f± \zmm v tz z. t 1 1 z d c - 
dc 3 >A-?m*m&mmM&mw. (6) 

(ttfB7) UMBLit^ffl^MlHlgStt. ifflSB£««ffi# 

#12 5 Gt©D C - D C n >A*-^„ 
(ttfB8) S3fB'J-fe^ MnJSSte. StrfBW)W*^^l¥g5 

f&l>fcZ £ ^#mfT^#fB 7 f3«»D C - D C 3 >A 
[0 10 3] 

D C 3 >A'-^ uid<T$5. 
[0 2] *— ©*K©»jBSj£-riil»BT?»*. 

[0 3] ^-©^jio^fig^^riHiKST**. 

[04] *=©3£*©»JB&jRTiai8B'T?**. 

[05] ^-w*«g«z)^Mo»f^*^-rmEE-m«t^ 
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[0 6] m-<Dnm<nf&m<nmtt&7f;-tmi£-'mffift 
[0 8] m— v>&%:m$:fR-?®9&mr'&2>. 

[09] ^~©ti£j|5«a|S:^-riHl8S0TS^)„ 

[010] &mme>mft$:^-rmfe-nm¥f&mT'$> 
io [011] *®mfiittrtgBiHigST«?Ms«at«t©ii^ 



2 




2 2 




2 3 




2 4 




2 5 




2 6 




V i n 




I o 




I 2 




Voutl 




Vout2 




BT 





[01] 
*»<fiffl£naa«a 



[02] 



Van 
o- 



-Wr 



h26[ 



'mam "*ai 



1112893 -25 

k 2 



HE 



[ 

,-.-23 



►12 



Vout2 



-ST 



01<-+ Vbuti 




(10) 



#BS 2001-352750 





(11) 



4#P9 2 001-352750 



[0 7] 

83DftO£EQI*tS?1S-«£ft&B 



[08] 
«-<D*Wlt*?BBB 



Vin 
Vout2 

























\ 
















R3 r 



| Vtef 2^7 



(12) 



#88 2 001-352750 



(72)fgHj§# &ih ®& (inmnm »se 

a # Hfii5^#Br-T s 1 844# 2 g*nm# a # nrss jb^t w-t b i 844§ 2 

attain x^xx7^ttS^ttrt S±il*^ x;i/xx7<*SMrt 

F^— 5H730 AS17 BB13 BB14 CC01 DD04 
EE07 FD31 FD41 FG05 FG22 
FG23 



